RADIATION EFFECT ON MIXED CONVECTION FLOW OF A MICROPOLAR FLUID OVER AN UNSTEADY STRETCHING SURFACE WITH VISCOUS DISSIPATION AND HEAT GENERATION

INTRODUCTION
Micropolar fluids are fluids of microstructure. They stand for fluids consisting of rigid, randomly oriented, or spherical particles suspended in a viscous medium, where deformation of fluids particles is ignored. The dynamics of micropolar fluids, originated from the theory of Eringen [29] [30] [31] , has been a well-liked area of research due to its application in a number of processes that occur in industry.
Such applications comprise polymeric fluids, real fluids with suspensions, liquid crystal, animal blood, and exotic lubricants.
Extensive reviews of theory ofmicropolar fluids and its applications can be found in review articles by Ariman et al. [8] [9] and recent books by Łukaszewicz [49] and Eringen [32] .
Molla et al. [56] conclude that, in the heat generation case, the thermal state of the fluid enhance, consequently the Nusselt number, reduce when the axial distance variable increases. Samad et al. [69] conclude that the friction factor and Sherwood number increases with the increasing of heat source parameter and on the other hand Nusselt number reduces with the increase of heat source parameter.
Dissipation is the procedure of converting mechanical energy of downward-flowing water into thermal and acoustical energy. Various devices are designed in streambeds to decrease the kinetic energy of flowing waters, reducing their erosive potential on banks and river bottoms.Gebhart [33] considered the effect of viscous dissipation for vertical surfaces subject to both isothermal and uniform-flux surface conditions. El-Aziz [27] investigated the mechanical and thermal properties of unsteady boundary layer flow of a viscous micropolar fluid past a vertical stretching surface taking into account the buoyancy and viscous dissipation effects.
Ghaly [34] investigated the free-convection heat and mass transfer due to the concurrentachievement of buoyancy, radiation and transverse magnetic field is close to an isothermal sheet. El-Aziz [28] concludes that the effect of radiation parameter on the heat transfer rate is establish to be additional noticeable at better values of unsteadiness parameterand Prandtl number. Na and Pop [58] analyzed an unsteady flow due to a stretching sheet. In the case of unsteady boundary-layer flow, Singh et al.
[73] studied the thermal radiation and magnetic field effects on unsteady stretching permeable sheet in presence of free stream velocity.
The present paper investigates the unsteady mixed convection flow of a viscous incompressible electrically conducting micropolar fluid on a vertical and impermeable stretching sheet in the presence of heat generation or absorption and radiation. Using the similarity transformations, the governing equations have been transformed into a set of ordinary differential equations, which are nonlinear and cannot be solved analytically, therefore, fourth order Runge-Kutta method along with shooting technique has been used for solving it.
The results for velocity, microrotation and temperature functions are carried out for different important parameters. The skin friction, the couple wall stress and the rate of heat transfer have also been computed.
MATHEMATICAL FORMULATION:
Consider an unsteady 2D, mixed convection boundary layer flow of a viscous incompressible and radiating micropolar fluid over an elastic, vertical and impermeable stretching sheet which emerges vertically in the upward direction from a narrow slot with velocity [58]
where both a and  are positive constants with dimension per time.
The positive x coordinate is measured along the stretching sheet with the slot as the origin and the positive y coordinate is measured normal to the sheet in the outward direction toward the fluid. The surface temperature Twof the stretching sheet varies with the distance x from the slot and time t as
whereb is constant with dimension temperature and concentration over length and υ is the kinematic viscosity of the ambient fluid. It is apt to note here that, the expressions for Uw (x, t) and Tw(x, t) in Equations (4.2.1) and (4.2.2) are valid only for time
Expression (4.2.1) for the velocity of the sheet Uw(x, t) reflects that the elastic sheet which is fixed at the origin is stretched by applying a force in the positive x -direction and the effective stretching rate   
Energy equation
The boundary conditions for the velocity, angular velocity and temperature fields are T into the Taylor series aboutT  , which after neglect higher order terms takes the form:
In view of equations (4.2.8) and (4.2.9), eqn. (4.2.6) reduces to
The continuity equation (4.2.3) is satisfied by the Cauchy Riemann
x y  is the stream function.
The dimensionless variables are. In view of equations (4.2.11) and (4.2.12), the equations (4.2.4), (4.2.5) and (4.2.10) transform into
The corresponding boundary conditions are
where the primes denote differentiation with respect to  
Our main aim is to investigate how the values of f ′′ (0), '(0) h and '(0)   vary in terms of the various parameters.
SOLUTION OF THE PROBLEM:
The Table 4 .1 and it is found to be in excellent agreement.
CONCLUSIONS:
In the present chapter, the unsteady mixed convection flow of a viscous incompressible electrically conducting micropolar fluid on a vertical and impermeable stretching surface with viscous dissipation by taking radiation and heat generation into account, are analyzed.The present computations has been found that 1. The velocity and angular velocity increases as well as the temperature decreases with a rise in the material parameter in both assisting and opposing flows.
The heat generation and viscous dissipation increses the velocity,
angular velocity and temperature in both assisting and opposing flows.
3. Radiation and heat generation reduces the heat transfer rate for both assisting and opposing flows. 
